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INrRoWCrIoN: 

Electrofishing With WSea Dc is v s t  t k  rmst efficient n-ethAs of 

collecting f ish samples unbiased as  to species QT s i z e  ( Y c d e r  et a l .  1978). In 

turbid wter the fish dlected are thxe which hra3k the water m c e  

suff ic ient ly  for the collectors to respond with the i r  nets.  Many f ish are lost, 

given statim per unit callecting tire (x per kilcmeter of hreline. The 

c o l l e c t i o n s  are presurably mprable fca: dfnsity in t k  collectable Mitat. 

Hcwever, the density per uni t  of sbrelire is mt an ak~01ut.e aenSity except in 

very d l  dsmnels. The dnsi ty  of fish a d  diversity c m l l d  are a 

function of t 3 - ~  nuker  of fish, depth, suitability of the sbreline Mitat fnr 

f i sh ,  water c l a r i t y  and skill of the operators. 
4 

This repcgt prt2sents the data fron a a~ day el- t r i p a t  

three s ta t ia~~ cn 10 sept. 1987 W e  a d  b+Lw the in t rduc t l  'cn af potartid 

aqueous ef f lun ts  frrm the hterials anriany of C h b  a t  Fernald, 

Ohio. The s t a t i a~~  late3 abrxre any e f f l w ,  at the cutfall of an 

eff luent  pipe fnm W- , a d  belw a stream which d d  khq drairnge 

fran the property. The report will present the data fran 1987 and mnpre  those 

data with the carrparable data fran previous years. 

MEII-IODS: Fish w e  el- w i t h  a 240 e t ,  @sed DC a t  60 qx 

electroshocker w i t h  10' barn mxolted cn a 16' jchn boat. Foa: the arpde, the 

shocker us& 2-3 ve35m.I cables with 43" of w i r e  ard hanghq at abart 
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, 6” in depth’. For the cathode 5 large flexible cables were attached t o  the front 

of the b t ,  trailing u d e r  wter at  least 2 feet. The Cnan -tar prwided 

3500 Watts C? 12OWC (29amFs). The a k e r  w x k d  w i t h  abut 4.04.2 a n p  

delivered from the anode to ground (cathode) i n  water of this  conductivity. T b  

persons on the front of the boat caught fish w i t h  10’ lcng dip ne t s ,  as the fish 

lost their q u i l i h r i u m  fmn the i m d i l i z i n g  current of electricity. Fish wre 

placed in a central w e l l  during 45-70 minute dmcking sequemzs. A t  the ad of 

a z a - ~  cr v.hen By>uFpI fish kid ken mllected for a slitable -le, the fish 

were identified to species, weigkd in gram (i- 2 grs) a d  lengths taken in 

millimeters. TIE fish m e  place3 QI ice in plastic b g s  ard r e t d  to the 

Deprtrwnt of Bhlqical S c i e m ,  Ilniversity of ciminmti8 &re they m e  

refrigerated overnight. 

The r e x t  r r rnhg the fish w e  reidentifed far cxnfhtim W e  

necessary with appropriate keys and their viseral cavity opened t o  determine sex 

wkre F i b l e  by preserm= of ovaries filled w i t h  eggs ar testis tissue a t  the 

back of the body Cavity. They ware reklei- ard lengths retaken. The 

4 

sex, ard weiw axtand . therein (see Aprdices 1,2 & 3 ) .  These bags were  

nurn1~2rec1, g n x r ~ e d  statim in a larger d frmm >t 202 4’ stored fur 

shipn€mt. FiE31 f r u n  Eich statim kere hrx3ld  at OIE th2. ?he area was then 

cleaned ard fish fnrn the wct statim arrpletely so t3mt c~(3ss 

contamination between stocks could nut occur. 

Fbr shiprmt the fish were placed in styofam freezer w i t h  10 

lb of dry ice. “hq were shim by Federal m s s  to the 1-w 

specified by Robert K e y s  and Chris Aas. Inventory lists, coded men the samples 

fonns and included with the shipped fish samples. 
--_I 
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a t  the Ihulton Water Works s i te ,  S t r i c k e r ' s  Grove s i te  and Welch S a d  and Grave! 

(Paddy's R u n )  s i t e ,  respectively cn 10 Sept. 1987. 

Physical-Chemical moasurmmts taken k l u d e d  dissolvd oxygm w i t h  an 

a i r  calibrated Y S I  M C D E L  57 rneter(Yel1w Springs, Ohio), cmductivity with a YSI 

M C D E L  51 n&er ard p&. The 0xyge-1 saturatim repcuted assures 1 

a m s p h e r e  of pressure a t  the anbient river tmpEitm taken fran W e t z e l  d 

Likens (1978). Depth of the pool was sounded frequently with a marked pole fram 

the stem while shocking by the driver. 

ELECI'ROFISHING STATIONS : 

Three started stations m e  examined m t3-E Great Miami River. The 

site is a straight sectim of pcnl just in frcnt of a rapid. A ba%ater t h h  

projects under a good riparian cover behind the bar t h a t  forms the rapids. This 

4 may hve  the best r ipxian mer of any of tl.e stations. h e v e r 8  the current 

velocity k e  is nearly as skw over IIcGt of tl.e secticn as statim 3. The 

second s ta t ion  a t  S t r icker ' s  Groove Park is the imnediate area belaw the ou t fa l l  

of the effluent pipe (statim 2 EF.e4). me Mitat cn the west &re is 

c p t h l ,  steep sided, fairly rapid axrent, rn riparian trees s t a d i r q  a d  

fa l len into the r i w  to pmvide mer. ?his statim is m the outside of laq 

curve, thus the other side is a aepositicnal &le b a r 8  d-i& was &allm8 

unprotected, d * h d  variable axrent. S t a t i m  2 was the fastest current 

velocity on average of the  three stations a t  the front of a tsm part rapid. The 
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Third statim a t  W.ch's Szud ard Gravel (cn Bst Miami Rim m) w,s i n  a 

&ep pml created ly 25 yexs of gravel dreaging (l3l 19.3) a t  the jurrtian of 

Paddy's R u n  and the Great Miami River. 

instead of cn tcp of om. ?he chnnel  kid ole mtural. dmreline *re rrcst of 

the fish species were to be f&. The steep, sardy gravel pit  sick I-& rat 

riparian vqetation ar stmcOxd diversity a d  vas urrattractive to all tut 

" h i s  pool began a t  the foot of a rapids, 

gizzard shad. A hrrier dam created to prptect a Cirrirmti Gas ard Electric 

Company pipe(1986) had been canpletely remved i n  1987. 

RESULTS : 

Physical/chemical &ita taken cn 10 sept. 1987 to emnine any gross 

differences Mwsa w a t e r  W l i t y  a t  each statim r e d d  Little differ- 

b e t w e e n  statim that d d  have c b r q e s  in distrWm of fish 

species. Other macrohabitat differences i n  current, substrate, eddies, riparian 

vegetation an3 presaxe of large brriers utdemater were m e  likely to k v e  

caused the distribution found. 

J 

Table 1: Physical/chemical data from electroshocking stations 10 Sept. 1987 

Station 2 @ 11:30 
River 8.50 99.2% 23.0 900 1 m (0.3-1.5m) 

Station 3 0 m 7.8 93.7% 24.5 990 2 m (0.5-2.5m) 
Q 16:30 1 m 7.4 88.9% 24.5 990 

2 m 7.2 85.5% 24.0 990 
~~ 

The Great M i a m i  River on one of its days of minimum flow for the year is 

productive with oxygen saturation holding above 85% a t  all stations. 

temperature increase is the diurnal heating between 9:00 - 16:30, probably not 

The 



due to 

S U m n S  

values 

a thermal effluent. 

i n  equilibrium w i t h  

Only the conductivity is-high. Conductivity i n  

These limestone bedrock may reach 600 unhos/an. 

of 900+ umhos probably reflects the addition of s a l t s  by several swage 

treatment plants along its murse. 

potassium which are very, very soluble a t  these temperatures. 

depth of pool around which w e  electroshocked appeared t o  becane deeper 

damr ive r .  

are caught. 

persons with nets to see the fish. 

mrking very near shore in only a few decimeters of water. 

They add movalent salts of sodium and 

The average 

The pool depth is not a good estimator of the depth frm which fish 

The fish must be attracted by the anode to the surface for the 

Thus the W of the 16' Appleby was usually 

The number of fish caught was nearly constant except a t  station 111 

(Paddy's R u n )  where we electroshocked for 70 minutes (2.54 km shore line) where 

diversity was lw ccmpared to  previous years. S m  51, 56, and 119 fish were 

collected and processed a t  stations I,  11, and 111, respectively (Table 2, Fig. 

1). This was a comparable density 35, 40 and 47 fish netted/kilaneter of shore 

l ine.  

three stations, respectively (Table 2, Fig. 2 ) .  However a short nose gar was 

seen, not collected a t  station 2 making the total  12 species. The gizzard shad, 

Dorosana cepdianum (Clupeidae) was daninant a t  stations 1 and 3 .  The freshwater 

drum Aplcdinatus grunniens was  most ccmmxl a t  s ta t ion  2. Only gizzard shad, carp 

a d  stripped bass Morone s w a t i l i s  (Serranidae) were found a t  all three 

The number of species collected or observed was 10, 11 and 10 at the 

r 

stations. Hence the remaining 19 species identified were found a t  only me or 

t w o  stations. is defined as CC = 2c/(a+b), where 

c is m. of spp. in m n  b e t w e e n  tsm stations, a and b are m. of spp. a t  

station s being -red. 

camunities share ranging f r m  0 for caplete  dissimilarity to 1 for identical 

species arrays. 

The coefficient of ccrranunity 

The cx: is the proportion of species that the tm 
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-- -- 
1 I 
1 Coefficient of Comnunity between stations 1 , 2, and 3 .  1 
1 1 

3 I I 
1 Coef  . C m n .  1 --- .571 ----I--- , 476  -- 1 1 

1 1 I I----------- -300 ------- 
1 1 
1 1 

- 2 - 1 Sta t ion  - 

~~~ 

The f i s h  species frcm stations 1 and 2 are mre related than those frcm 2 and 3 ,  

and 1 and 3 .  There w u l d  appear to  be a gradient of species replacement frcm 

upstream to  d m s t r e a m .  

The Shanon-Wiener d ivers i ty  (ICg2) was highest a t  s t a t i o n  2 ( 3 . 0 7 )  

canpared to s t a t ions  1 (1.68) ard 3 (1.26)(Fig.  3 ) .  The Shannon-Wiener 

d ive r s i ty  index is sens i t ive  to  both the number of species in the c o l l e c t i o n ,  

but also to the equi tab i l i ty  of the individuals m g s t  the species. That is, a 

sample with equal representation of individuals in every species will have a 

m& higher d ive r s i ty  index value than a sample with the same number of  species 

w i t h  only one individual i n  a l l  species except a &mmn one. 

equ i t ab i l i t y  is the eveness index (Table 2)  which ranges f r m  1 t o  marly 0 for 

The -sure of 

samples w i t h  the same number of individuals p r  species in the first case, to 

nearly all individuals i n  the same species in the second case.  

s t a t ion  2 was 0.89 canpared to 0.51 and 0.40 a t  s ta t ions  1 and 3 ,  respectively.  

The eveness a t  

H e n c e  s t a t ion  2 w a s  the hea l th ies t ,  followed by s ta t ion  1 and then s t a t i o n  3 .  

The n m h r  of fish caught w a s  a re f lec t ion  of density and sampling time. 

as many f i s h  w e r e  captured a t  s t a t i o n  3,  a uniform deep pool in an active gravel 

mining area a t  the m u t h  of Paddy's R u n  Creek (Fig. 1). Because of the numeric 

dcmhance of gizzard shad and the apparent paucity of other species, we 

collected a t  t h i s  s t a t ion  3 i n  70 min. 

Twice 

canpared to  only 42-45 minutes a t  

s ta t ions  1 a d  2. H e n c e  the col lect ion rate was about the same per uni t  the.  

In addition to cQnparing the d ivers i ty  and species richness f o r  each 

s ta t ion ,  w e  can ask where the size or biomass of f i s h  is the greatest and hcw ! 

dist r ibuted by s i z e  between stations. If one s ta t ion  is severly polluted 
--____~_ - ____ ----- - .____ 
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ccpnpared t o  'another, it may contain only large individuals of a few species with 

very few young since the eggs and young are mre sensitive to stress than axe 

the adult f i sh  of m o s t  species. 

an episodic poll.ution event, there my be only samll individuals recolonizing a 

O r  i f  a toxicant has killed the older f i sh  i n  

stretch of river. 

large fish or only s a m l l  f ish may indicate a stressed habitat for fish. 

Electroshocking does not collect all sizes w i t h  equivalent efficiency, since the 

accuity of the person netting is involved, his or her eye being drawn, perhaps, 

to  the larger form, given multiple fish present a t  the same time. Thus, the 

hrman col1.ector might be prone t o  larger fish, often missing a samll species a l l  

Given the same .species pool a t  each station then, then only 

together. 

a l l  other things being equal ( V i b e r t  1967, Moller 1986). 

Thus we plotted the frequency distribution of a l l  fish per station by 

Electroshocking Is also mre  effective against large than small f i sh ,  

length (Fig. 4 )  and weight (Fig. 5 ) .  The &e for a l l  s t a t ions  was the same, 

about 260 m. 

h e v e r ,  the fastest currents also occured here so that size and swnhtnhg speed 

Sta t ion  2 obviously had mre  large fish than other stations; 

would be important. 

a t  station 3, where gizzard shad daninated the assemblage (Fig. 

frequency distribution by weight showed that station 1 had the largest fish,  

follwed by station 2 and station 3 (Fig. 

weight was 

category (Fig. 

2 and decline a t  s ta t ion  3 interms of a p O l l U t i O M 1  stress, m e  likely these 

differences are due to habitat and current regimes a t  the three stations in 1987 

mnpared to 1986. 

s i t e s  and to  effluents of interest for pcssible radionuclide concentration. 

The highest percentage of modal-sized fish ( 40%) was found 

6 ) .  The 

5 ) .  The percentage distribution by 

mt uniform for a l l  sizes a t  station 2 with only 13% i n  the mal 

7) .  Rather than interpret t h i s  increase of fish size a t  station 

The s t a t ions  were chosen for their proximity of launching 

Finally, a plot of cumulative percentage of fish by length and weight 

\ clearly show the differences between stations. The cumulative precentage 

frequency by length (Fig. 8)  show that station 3 has the smallest fish w i t h  few 0 d' q&-J08 
- 7 -  
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large f i sh- in  our  sample ( msclian = 230 mn). Station 1 had many smll fish 

(median = 260 mn) but mny larger fish as well. 

median fish (mdian = 280 ntn) but, fewer large fish than station 1. Since weight 

of fish is allmetrically a cubic function of length, these differences i n  

length are even mre  pronounced on the cumulative percentage distribution by 

weight (Fig. 9 ) .  Station 3 had the smallest median ( 130 gms) with i ts  

daninance of gizzard shad, follwed by station 1 (la0 gms) a d  then s t a t i o n  2 

(260  gms). 

each size class carrpared t o  the other stations. 

fish and fewer smll fish w e r e  collected here, again reflecting the rapid 

Station 2 had the largest 

The weight of f i s h  from station 2 appeared to be almost equal a t  

Manymre intermediate sized 

current and perhaps the inability of smaller fish, especially shad, to  maintain 

position in the current. 

Only tm species of fish were collected in sufficient numbers to  caTlpare 

the length/weight relationships between stations. Carp were collected a t  ' 

s ta t ions  1, 2, ard seen but not collected a t  s ta t ion  3. If  the apparent CUI'ves 

J 

overlie one another, then there is no difference in condition factor, that is 

weight per u n i t  length. The carp are equivalent between these two stations (Fig 

10). The largest sample of any species a t  a l l  three stations was the gizzard 

shad and their length x weight distribution similarly shows overlap, w i t h  the 

station 3 having the only -11 individuals (Fig. 11). However, above 120 gm 

where a l l  stations have representative specimens, the shad f m  a l l  three 

stations appear ccmparable in health. 

have had the best chance t o  develop i n  large numbers. 

pooled conditions they could maintain their posit ion in the river. 

A t  station 3 ,  the young of the year would 

W i t h  the d r y  sunmer and 

A lake 

popllation in a stressed shallrm water system (Winton Lake, Cincinnati) had muck 

thinner, lighter shad per unit length than those in the Great M i d  River in 

1986. 

numerical dcminance m y  be sane indication of that ability to  grow on an organic 

Thus the shad appear to be very healthy in t h i s  environment. Their- 

-detritus..-- ___- 
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.i. Breeding rnales and females a re  readi ly  separated by such an e x h a t i o n .  

Hcwever, irmnture or mnbreeding females have undeveloped ovaries w h i c h  cAn look 

very much l i k e  testis. 

Sumning a l l  for t h e  mre m n  f i s h  from a l l  s t a t i o n s ,  namely shad, carp,  a l l  

suckers8 and stripped bass, the sex ratios (M/F) ranged f r a n  1 to  2.5. Sanple 

sizes are smll, thus the addi t ion of one individual can influence the f i n a l  

ratio. 

ind ica t ion  of stress. 

s i g n i f i c a n t l y  d i f fe ren t  than 1:l M/F ( Y a t e s  corrected chi Square statistic). 

The sex ratio of gizzard shad a t  the three s t a t ions  varied f r a n  1.15 t o  2.50. 

The greatest deviation from 1 found a t  s t a t i o n  2 w a s  found in the smallest 

samples where variance would be the greatest. 

determination, there is no indicat ion of aberant sex r a t i o s  in the few species 

tha t  occur a t  a l l  s t a t ions .  

Hence any errors i n  sex dete-kthation should bias males. 

Sex r a t i o s  i n  bisexual poplations that deviate  frm 1 can be and 

None of the sex ratios found on Tables 3 ard 4, is 

U s i n g  our criteria for sex 

4 DISCUSSION : 

The w a t e r  quality of the G r e a t  Miami River is variable  depending upon 

loca t ion  from above Dayton to the O h i o  River8 where numerous indus t r i a l  and 

sewage e f f l u e n t s  enter the r ive r .  

and the fishery of the G r e a t  Miami. River. 

&tors a t  r i v e r  mile 5.5 a t  Elizabethtown recorded cyanide violations of 

These have bpacted the mcroinvertebrates  

During the period 1978-1979 ORSANCO 

ORSANCO criteria on 6/35 sanples, of mercury an 1/23 samples, phemlics on 7/36 

samples, and lead on 9/23 samples (ORSANCO 1980). This number of v io la t ions  is 

less on average than the numker of v io la t ions  in the &io River belw the 

Cinc inna t i  sewage and i ndus t r i a l  e f f luen t s .  

samples is the  sect ion below Dayton STP t o  Chautauqua Dam (RM 6075) is  the mt 

p o l l u t e d  with sewage plant e f f luen t s  frm Dayton, W e s t  Carroll ton and Miamisburg 

The r i v e r  sect ion based on exis t ing 
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and industrial wastes. Middletown an3 Hamilton STP-ard AF?vlcO Steel  and other 

discharges be lw these sites have influence river quality negatively, but are 

less well studied. 

In the period 1957-19598 fish sampling from the Ohio River turned up 83 

species in lock and dam studies, while tributary sampling with m y ,  many fewer 

individuals turned up mre species, 108 sw- (ORSANCO 1962). Only paddlefish, 

mneye ,  blue sucker, bigmuth buffalo 8 black buffalo, spckled shiner and 

yellow bass found i n  the d n s t e r n  were not found i n  tributary streams. 

24 species not found i n  the Ohio River w e r e  taken i n  tributary streams, mostly 

Hawever 

redhorses, chubs and darters. 

substrates. 

These fish require stream habitat and rocky 

Since 1%4 the high dams (x1 the Ohio River have elevated the 

navigational pool frcm 3 ' to  9 ' .  This ra ised water level i n  the G r e a t  Miami. 

River, turning its b u t h  mre and m r e  into a backwater estuary a t  high water. 

These d y m e n t s  have becune habitat for pcnd fishes, largenouth bass and 
4 

(, 
sunfishes. I n  the period 1968-1970 i n  annual lock rotenone samples 22, 18, and 

18 species of fish w e r e  taken i n  one day samples( Preston 1975). The middle 

Ohio River has had a b o u t  120 species of f ish identified up to 1983, m t  of 

which would lx rare. The fishes of the Ohio River that are mst m n  in order 

are the gizzard shad, the, freshwater drum, the channel catfish and white crappie 

in lock rotenone samples in 1978-1980 (OW 400-500)(with skipjack herring, c-8 

smalInr>uth buffalo, white bass, Sauger increasing over the period 1957- 

1980(Pearson and Krunblz 1979). W t y - t w o  species of f ish were enumerated 

b e t w e e n  1974 and 1980 i n  single day samplings of form 2100 to 3700 fish.  Thus 

the Ohio River is one major source influencing the Great Miami River f i sh  fauna 

between GMEF.I 

I n  a anprably-sized tributary river, the W a s h  River, the nurrber of 

species of fish caught by electroshocking varied f r a  13 to  22 i n  unhealthy to 

- --hea-~~y-sec~ons-of-~e-l~er-r-i-ver-,-~es~-i-vel-y-( Garmpn-et-al.-1981-)-.-We- - 

i 
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have found 12-15 s ~ . ,  11-19 spp., 12-16 spp, and lQll spp. a t  three stations 

sarrples once i n  September of 1984, 1985, 1986, and 1987, respectively. The 

cumulative number of species found i n  those annual surveys totaled 23 spp., 24 

spp., and 19 spp. in 1985, 15336, a d  1987 respectively. Thus the divers i ty  i n  

the GMR is ccnpirable to a -able industrial-agricultural r iver  in Indiana. 

The divers i ty  of f i s h  i n  mainstrem r ivers  l i ke  the Ohio, the Great Miami 

River and the Wabash River is maintained by the a b i l i t y  of fishes to m e  into 

refugia i n  t r ibu tary  streams during pollutional event or  period of oxygen stress 

(Riedy 1979)'. Normally, tributary streams are less diverse than mainstem river 

channels; hwever in the Wabash system 26 of the 35 m a i n s t e m  species w e r e  

collected a t  one time in t r ibu ta ry  streams seeking refuge from pollutional 

episodes. Thus the G r e a t  Miami River might serve a s  a refuge for  Ohio River 

f ishes  during pollutional or 1m.oxygen episoded helm Cincinnati. Similarly, 

snaller t r ibu tary  stream of the G r e a t  Miami River, might serve as  refugia 

during episodes passing dam that r iver  from the  industrial  sect ions belcw 
J 

Dayton and Hamilton. 

Biological surveys of f i sh  and mcrobvertebrates  of the G r e a t  Miami 

River are few but relevant to interpreting o u r  data. O s b u r n  (1901 i n  Gammn) 

collected from the Sti l lwater  and W o l f  Creeks  i n  1901 collecting 39 species of 

f i sh .  Between 1940-1950 Trartman (1957) collected the area finding 50 species. 

Scot t  (1969) electrofished and t r a m  a t  7 s ta t ions in 111 miles of r ive r  in 

1968. Conn(1971-1973) collecting in Montganery County stations, Sti l lwater  

River(29 stations)(Conn 1971), Mad River( l6  stations)(Conn 1972) ard W o l f  Creek 

fourd 44 species of f ish.  

Conn (1973) collected 38 species of f i sh .  

species of f i sh  a t  16 stations between GMlW 58-88.7 including St i l lwater  f iver ,  

G r e a t  Miami River, and Mad Rivers abave Dayton i n  mid June, late July, late Aug. 

a d  late Sept, 1976. 

In the GMR from Piqua Dam to Hamilton STP i n  1972 

M o s t  recently, Gammn (1977) fcund 40 

In rank order, the camonest species w e r e  the longear 

L h, green sunfish, carp, stoneroller, samllrrputh bass, gizzard shad, rock 

- u -  
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bass, goldfish,  golden redhorse, ahd hog sucker. These 10 species made up 76.4% 

of the total catch by numbers. The worst' section of r ive r  was the  sec t ion  belw 

Dayton Sewage Treatment Plant (RM 75) t o  Chautauqua Dam (RM 61.7) when cap, 

goldfish,  carp/goldfish hybrids and white suckers w e r e  the only f i s h  present.  

Remvery began by FM 58 a t  k a n k l i n  when 

and col lect ively 15-20 species h four trips. 

dwelling mcroinvertebrates  collected a t  the same times on k n d y  p l a t e  samplers 

did not recover. Species richness of invertebrates w a s  dawn by hal f  fran that 

found above Dayton, although daminance by a single species had been reduced 

(Beckett e t  a l .  1976). 

10-12 species w e r e  collected per t r i p  

Unfortunately the subs t ra te  

I n  a mre recent study of carp along the GMR between Taylorsville(RM 

91.5) above Dayton to helm Hamilton(RM 32.5) Moller (1986) electoshocked f r a n  1 

to  11 species of f i s h  on s ing le  dates  i n  1982. The least diverse s t a t i o n  (carp 

m l y )  w a s  RM64 a t  Hutchins Power Plant while the mt diverse (11 species) w e r e  

s t a t ions  w e r e  above Dayton and Hamilton Dam (RM 36.7). The species he captured 

i n  a study of carp physiology, not m t y  s t ructure ,  cantdined rrostly species 

J 

found in the Fernald study except for sane sunfish and shiners.  H i s  cumulative 

total  for 10 stations was 22 species of which the carp, gizzard shad, camon 

w h i t e  sucker w e r e  the mt ubiquitous (found a t  8-10 s t a t i o n s ) .  Although these 

studies  were located above our sect ion (GMW 19-28), the d ive r s i ty  of fishes was 

similar. The daninants i n  the r ive r  upstream, but not in la rger  

tributaries, w e r e  similar to what w e  found i n  the lwer river. 

The species richness i n  rivers is a function of the total sample size or 

duration of sample e f f o r t s  over several  mn ths  or years. 

samples gather mre f i s h  than smaller or one-time samples. 

number of species ident i f ied  by a l l  workers pr ior  to 1980 w a s  70 species. 

Larger or c m l a t i v e  

Heme the cuxmlative 

A 

figure canparing the species richness should be a u n p r i s o n  per u n i t  effort or 

( ?an of shoreline collected. O r  a d ivers i ty  index might used that is independent 



average, baisd by redunancy and species richness. However, our finding of 20- 

22 species on a single date a t  three stations is consistent w i t h  findings of 

these other studies. 

For purposes of the user, fish are classed by ecological and 

sport/mmnercial value as forage A(  mhows,shiners, chubs); forage B (shad and 

herrings): Sport A(sunfish and basses); Sport B(walleye, sauger, and perch); 

Comnercial (channel catfish, blue catfish, buffalofishes, and freshwater drum) 

a& Rough ( carp, bullhead, and suckers)(Preston and White 1978). However, th is  

p r a m t i c  classification of fish bas+ upon their use by man and their 

' a p e n t '  value is no t  an ecological classification that is relevant 

abundance and ddnance in nature. Fish food webs m u s t  obey the same 

to  their 

c m s t r a h t s  as any food web .  That is, to  support a prized predatory fish a t  the 

top of a ,food w e b  it takes an order of magnitude mre production or biomss a t  

each successively lwer  trophic step. 

biased by large nwnber or b i m s s  of species that use detritus or d e t r i t u s  and 

invertebrates as their primary food i f  they are bottan feeders or those that use 

plankton or drift  i f  they are open water feeders. 

the la t te r  openwater planktimres becane m e  m n .  

large and si l ted the mud/detritus bottom feeders becane praninent. 

are gizzard shad and the la t ter  are carp in the G r e a t  Miami River. 

necessarily m a  the r iver  is polluted, only that the food resources has changed 

and/or the rocky shoals for breeding have been silted. 

Hence ,  a balanced fish nmrmnity w i l l  be 

( 

I n  large rivers increasingly 

As rivers becane very 

The former 

They do not 

The predatory 

piscivorous sauger, large and small mth basses, striped bass, and wt.lite bass 

are predators prefered by fishermen. Although present their numbers and biormss 

&ould be considerably less than those species a the base of the food chain. 

Predators tend to be mre  sensitive to pollutants, toxic xenobiotics, and 

insecticides than other fish because of their  higher metaboli&t and food-chain 

i position. There were predators present i n  a l l  of our samples. 

Overall, their is a gradient in the river f m  upstream fish m i t i e s  

OGQ014 - 13 - 



0 30 
to cbmstreiirn. I-lwever, sex ra t ios ,  length-frequency ccmparisons, and trophic 

s t r u c t u r e s  are a l l  cons i s t en t  with n o m l l y  healthy f i sh  populations. 

n u h e r  of species per s t a t i o n  was s l igh t ly  laver than previous years, 

par t icular ly  a t  s ta t ion 3 .  Hcwever, the elimination of a f i sh  barrier, the dam 

The 

protecting a surface gas l ine,  has keen remwed so that even a t  late surmer f i s h  

can m e  freely up and d a m  r iver ,  select ing the habi ta t  mst advantageous to 

them. 

1986 a t  Welch's Sand and Gravel. 

This has reduced the a r t i f i c i a l l y  high density and divers i ty  found i n  

FU32OMMENDATIONS 

This survey on one day a t  three stations, selected for  proximity to  

eff luents  of in te res t  for potential  radionuclide contamination, does not allw 

much confidence in extending these r e s u l t s  t o  the whole r iver .  What  p l l u t i o n  

that occurs  upstream from theses sites m y  influence all of our pools. 

sizes are small and survey only one season. 

analysis, the tendency is to take larger individuals and novel species. 

an3 smll f i sh  are often overlooked i n  selecting which fish t o  collect. 

collection could be redesigned t o  sane advantage. 

c a p a b l e  habitats should be examined. 

depositional environments i n  deep still  pools might be the best. 

f i s h  divers i ty  r i f f l e s  and f a s t  sections may be best. M o s t  h p r t a n t  i n  any 

section is the ccmplexity of shoreline and covering by trees near shore l i n e  

(r ipar ian vegetation). Many species of dar ters ,  sculpin, and chubs are only 

found in fa s t  r i f f l e s ,  not sampled a t  a l l  i n  o m  collections except by accident. 

Samples 
4 

Moreover, in selecting fish for 

C m n  

The 

I n  the first place, 

For nuclide concentrations, 

For maximal 

For mimal return on investment, an expansion should include an 

upstream survey sampling every 2-5 miles in ccmparable habitats done, a t  l ea s t ,  

t w i c e  during the year (ear ly  and late surruner). Moreover the number of-sites in 

the  intensive survey should be expanded from 3 to  amparable habitats of each 

0m-f arl-sta ti-on-in-the-other-sect ionsr-S tat ion-2-i-s-a-f a s  t-deep-seeGon-; 

( 

- 14 - 



~~ 

n$$& scanning fish for  wounds, scars, p r a s i t e s ,  developnental an01 

of pol lut ion,  and t m r s .  These non l e t h a l ,  morphologically observable t r a i t s  

correlate kighly with water qual i ty  in t h e  G r e a t  MiW River (Moller 1986). 

Breeding condition, not so much sex determination per se, is of m e  biological  

relevance. 

sanpling t he  f i s h  d t y  of the G r e a t  Miami River fo r  radionuclides 

is one problem that could be directed to  w h a t  is the r i s k  to  man, the 

fisherperson, or to  the  environment. 

the  biogeochemical cycling of which the f i s h  and invertebrates are a part. 

radionuclides replace other  elements i n  the &ysiology of f i sh .  

Strontiumm is concentrated i n  bone. 

in algae, 50-68 days i n  crustacea, and 50 days i n  shiner perch i n  the Alder 

Slough of Colunbia  River (Renfro 1972). Since m t  of radionuclide 

contamination of the surface water a t  W I W  is alpha and beta emitters (site W- 

2 )  (Aas et a l .  1986), the determination and food chain concentrations of these 

In  the lat ter case it could be directed to 

Some 

For example, 

Zinc65 had biological half life of 8 days 

might be as f r u i t f u l  f o r  examining 

( River biota. Obviously untangling 

J 

radionuclides is mu& mre costly, 

the d i s t r ibu t ion  and mvement i n  G r e a t . M i &  

the food web of a large r iver  using 

it would be a first for midwestern r iver .  A 

better study muld examine delivery form of the radionuclides, sorbtion onto 

silts or uptake f r an  solution by algae, f i l t r a t i o n  by trichoptera or feeding by 

grazing chironanids, mayflies,etc. ,  concentration i n  f i s h  as function of size 

and feeding habits. The feas ib i l i t y  of such as study m l d  require a pilot 

study to determine the minimal number of organisms for  quant i f icat ion of 

- 15 - 



nuclides.  

Hanford, WA, Savannah, GA, Oak Ridge, TN, Bmkhave, NY, and Argonne, It. 

Longterm burial, leakage, and volume of material processes might ind ica te  the 

need for similar s tudies  i n  the environment of the nuclide-handling f a c i l i t y  

Studies  a t  this l eve l  have been undertaken by NR!Z faci l i t ies  a t  

here  a t  Fernald, OH. 

- 16 - 
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:.laterials Carpmy of Ohio. 

T a b l e  3 .  Sex r a t io s  of daninant species s m d  for  three s ta t  - 
1987. 

Table 4. S e x  r a t i o s  of Gizzard Shad by s t a t i o n ,  GME? 1987. 

Figure I. Total f i sh  caught and processed from G r e a t  Miami River, 10 
Sept. 1987 a t  three s t a t i o n s .  

Figure 2.  Species of f i s h  caught'and processed i n  Great Miami River, 10 
Sept. 
a t  s t a t ion  2 and 2 m a r e  a t  s t a t i o n  3 i n  comparing to  Table 2 ) .  

1987 a t  three s t a t i o n s (  Note 'one  mre species was observed 

Figure 3 .  Shannon-Wiener d ive r s i ty  of f i s h  (base log,) a d  
d ive r s i ty  ( IEl 
M i a m i  River, 16 Sept. 1987. 

( species m. ) caught a t  three s t a t ions  on G r e a t  

Figure 4. Frequency d i s t r ibu t ion  by length of a l l  f i s h  caught by s t a t i o n  
on the G r e a t  Miami River, 10 Sept. 1987. 

Figure 5. Frequency d i s t r ibu t ion  by weight of a l l  f i s h  caught by s t a t i o n  
on the Great Miami River, 10 Sept. 1987. 

Figure 6. Percent frequency d i s t r ibu t ion  by length of a l l  f i s h  caught a t  
three s ta t ions ,  10 Sept. 1587. 

Figure 7. Percent frequency d is t r ibu t ion  by weight of a l l  f i s h  caught a t  
three stations, 10 Sept. 1987. 

J 
Figure 8. Cumulative percent frequency d i s t r ibu t ion  by length of a l l  fish 

caught a t  three s t i t i o n s  in GMR, 10 Sept. 1987. 

figure 9. Cumulative percent frequency d i s t r ibu t t i on  by weight of a l l  f ish 
c a g h t  a t  three s t a t i o n s  in GMR, 10 SeF. 1987. 

Figure 10. Weight/length relat ionship of carp caught in GMR a t  tm 
s ta t ions  on 10 Sept. 1987. 

Figure 11. Weight/length relat ionship of gizzard shad i n  GMR a t  three 
s t a t i o n s  on 10 Sept. 1987. 

Appendix 1. Inventory of packaged f i s h  samples f r an  G r e a t  Miami River, 
Stat ion #l. 

@fix 2. Inventory of packaged f i s h  samples frcan G r e a t  Miami River, 
S ta t ion  #2. 

A p p n d i x  3 .  Inventory of packaged f i s h  samples f r m  G r e a t  Miami River, 
S ta t ion  #3.  
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Fernald Survey 1987 

Table I Numbers of fish by farily and species electrofished from b e a t  Hiari 
River, 10 Sept. 1987 at three stations near Westinghouse Haterials Corpany 

NUHBERS COLLECTED PER STATION 
Fari 1 y Code t Corron Nare Species Nare ’I’ ‘11’ ‘111’ 
Clupeidae 1 CIZZARD SHAD Dorosora cepedianur 36 11 93 
Cyprinidae 2 CARP Cyprinus carpio 6 3 3 

Castostoridae 13 RIVER CARPSUCKER Carpiodes rarpio 0 2 1 
Cat 05 tori dae 9 LON6 F I N  CARPSUCKER Carpiodes velifer 1 0 0 
Ca tostoridae 24 NORTHERN HO6NOSE SUCKER Hypenteliur niqricans 0 1 0 
Ca to5 toridae 21 60LDEN REDHORSE Hoxostora duquesnei 0 b 0 
Catostoridae 30 BLACK REDHORSE Hoxostora duquesnei 1 1 0 
Catos tori dae 8 SUCKERHOUTH nINNOW Phenacobius rirabi 1 is 0 0 4 
I C  t a1 uri dae 23 YELLOW BULLHEAD CATFISH Ictalurus natalis 1 0 0 
Ict alur idae 15 CHANNEL CATFISH Ictalurus punctatus 0 3 1 
Percichthyidae 10 WHITE BASS Harone Chrysops 0 0 0 
Centrarchidae 7 SUNFISH Leporis hybrid unident. 0 0 2 
Cent r archi dae 5 BLUE6ILL SUNFISH Leporis racrochirus 1 0 0 
Cen trarchidae 4 SHALL HOUTH BASS Hi cropterus dol orieui 1 2 0 
Centrarchidae 3 LAR6E HOUTH BASS Hicrop terus sal roides 2 0 2 
Centrarchidae 6 WHITE CRAPPIE Poroxis annularis 0 0 1 
Percidae 1 1  SAUCER Sti rostedion canadense 1 2 0 
Srjdenjdae ie DRUA Aplodindtus gunniens 0 18 0 
Serrrnidao 17 STRIPPED BASS Horono saxatilis 1 7 2 

Cyprinidae 12 CHANNEL HIRlC SHINER Notropis volucellus 0 0 13 

J 

Sur l1,2, &SI 
Total Fish Enurerated 51 56 ’122 229 
DIVERSITY (LnZI J .  1.680 3,073 1,398 
SPECIES NUHBER 0 .  10 1 1  10 
HllXIHAL DIVERSITY POSSIBLE 3,322 3.459 3,322 

1 2 3 
Boulton Outfall Paddy’s 

Nurber of fish collected 50 46 99 

Average lenqth of fish (Cr) 274 295 229 crlrvq, fi rh 
h e r a g e  weight of fish (48) 345 378 147 qr/avp.fish 
Heter s of f i shlrtati on 13.7 13.6 22.7 reters all fish 
Total Height of fishlstation (K61 17,s 17.4 14.6 tiloprats all fish 

EVENESS E =  0.506 0.888 0.421 

for harvest 
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2 2 1415 
? 2 830 
2 15. 561 
2 15 556 
2 15 312 
2 11 433 
2 11 200 
2 17 382 
2 17 472 
2 17 284 
2 17 352 
2 17 140 
2 17 126 
2 17 148 
2 4 ?2 
2 4 17 
2‘ 18 552 
2 18 186 
2 18 “4 
2 18 154 . 
2 19 122 
2 18 90 
2 18 64 
2 18 162 
2 1 246 
2 1 290 
2 1 138 
2 1 164 
2 1 168 
2 1 156 
2 1 182 
2 1 156 
2 1 146 
2 1 98 
4 1 128 7 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
3 
3 

440 
425 
390 
405 
330 

360 
295 
305 
328 
280 
300 
230 
220 
235 
120 
115 
300 
270 
273 
228 
215 
197 
171 

202 
300 
234 
240 
245 
244 
257 
242 
233 
205 
216 

-- 

7-c L J J  

1 142 230 
1 130 234 
! 91’ 205 
1 98 207 
1 142 223 
1 140 217 
1 108 203 
1 84 190 
1 74 183 
1 124 ‘ 217 
1 160 230 
1 178 240 
1 121 217 
1 86 184 
1 98 197 
1 16 115 
1 120 215 
1 144 230 
1 168 240 
1 178 250 
1 132 225 
1 136 2?5 

n 3 1 136 225 
I 3 1 122 218 
I 3 1 24 125 



F 2 il 710 385 
n 2 21 622 355 

( n 2 21 395 330 
F 2 ?1 745 395 
n 2 21 512 355 
4:- 2 21 478 545 
“F‘ 2 30 950 465 
n 2 13 454 340 

- . C  _. 

FISH I N  6REFtT !lIFHl R I V E R .  10 S e p t .  

n 1 3 400 325 1 EIZZARD SHAD 
n 1 .  5 380 300 2 CYFRINUS CARPI0 

1. 9 378 300 3 ! M E  R O U T H  BASS 
n I 1 1  264 320 4 SFALL H O U T H  BASS 
n I 23 50 180 5 B L U E C I L L  SUNFISH 
F I 17 2b4 275 6 White Crappie  
n 1 - 260 2bO 7 S w f i s h  
F 1 ? 915 423 8 Sucker Houth  Minnow 
n 1 2 1421 480 9 LON6 FIN CARPSUCKER 
F 1 2 2676 575 10 H H I T E  BASS , 

F 1 2 962 455 11 SAU6ER 
F 1 2 2132 5?0 !? ,Iliric Shiner 
F 1 30 663 401 15 FIVEF! CARPSUCKER 
I 1 4 10 90 15 CHANNEL CATFISH 
I 1 5 6 78 17 STRIPPED BF1SS. 

WT LEN6TH FISH C X C I E S  CODES 
- 

SEX SITE SPECIES 

? 

1 1 158 235 ia i m n  
1 1 278 280 21 c3lden redhorse.  

qi  zzard 1 1 210 262 2 5  YELLOW BULLHEAD 
shad 1 1 242 294 24 northern hog sucker 
15 F 1 1 l?? 244 50 B ! x k  Redhorse 
15 n 1 1 138 L . i s  L 

8 1  1 1 112 242 ria. f i sh  collected and i den t i f i ed :  
1 1 195 250 
1 i 240 272 
1 1 120 220 
1 1 182 255 
1 1 193 253 
1 1 152 224 
1 1 241 276 
1 1 178 240 
1 1 130 222 
1 1 190 245 
1 1 178 248 1 t o  30 a r e  species codes 
1 1 1 1 1  220 sDecies in l i s t  t o  l e f t .  
1 1 1 PO 240 
1 1 172 245 s i t e  11: Ereat Hiaei River below Ross bridae.  
1 1 140 227 Eoul ton dater Treatsent Plant 
1 1 230 263 S i t e  I?: h e a t  fliaei River below New Baltimore Bridge. 
1 1 178 248 W i c k e r s  h o v e  , 

1 1 141 225 S i t e  t 3 :  6rea t  Hiaoi River above n ias i tonn  bridge 
1 1 22 1 273 a t  Bennett 6ravel Quarry. 
1 1 183 253 Paddv’s Run from Fernald 
1 1 222 216 
1 1 156 235 
1 1 181 248 
1 1 198 261 
1 1 222 280 
1 1 152 240 
1 1 200 255 
1 1 156 234 
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Seen but n o t  c a c t w e d  s t a t i o n  3; 
5 Larqe carp  2-? Ibs 
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Fernald Survey 1987 

Tablo 3. Sex r a t i o s  of dominant species 
surred for three  s ta t ions ,  6HR 1987 

Sex rat io  
Species Hale Female Irature ra le / ferale  

SHAD 57 39 43 1,462 
CARP 5 5 0 1.000 
CATOSTOtl. b b 0 1,000 
ST, BASS 5 2 3 2.500 

Table 4, Sex r a t i o s  of 6iztard Shad 
by s t a t i o n ,  6MR 1987 

Sex rr t lo  
Station Hale Female lrature Hale/Ferale 

1 15 13 8 1,151 
2 5 2 4 2,500 
3 38 24 31 1,583 
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I n v e n t o r y  o f  packaged f i s h  s a i p l e s  from 6 r e a t  niari River, 1987 

S t a t i o n  3 

Staple + Weiqht (pa) 

1 
2 
3 
4 
5 
6 
7 
e 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

' 19 
20 

22 
.' 21 

23 

526 
558 
376 
460 

44 
432 
570 
536 
556 
564 
545 
295 
420 
506 
352 
406 
416 
495 
592 
542 
418 
296 
242 

Ser 

n 
n 
n 
n 
n 
n 
F 
F 
F 
F 
F 
F 
F 
F 

n 
n 

Species 

6 i z z t r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z r a r d  Shad 
6 i z z a r d  Shad 
6 i t z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i n a r d  Shad 
6 i n a r d  Shad 
6 i z t a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
Channel C a t f i s h  
Larqe Mouth Bass 
n i x e d  bass 
Carp suc k e r  s 



Inventory  of packaqed f i s h  samples  from 6 r e a t  fllrri River ,  1987 

Strtlon 1 

S a r p l r  1 Weiqht (qm) Sex S p e c i e s  

24 334 
2s 376 
26 538 H 
27 466 H 
28 408 H 
29 484 F 
30 571 F 
31 141 F 
32 540 
33 220 
34 818 
35 1315 
36 574 
31. 1089 
38 224 
39 650 
10 141s 

6 i r r a r d  Shad 
6 i z r a r d  Shad 
6 i z z a r d  Shad 
6 i z z a r d  Shad 
61zrard Shad 
Cizrard Shad 
61zrard Shad 
6 i z r a r d  Shad 
Large Houth Bass 
Sauqer 
Carpsucker 
Carp 
Carp 
Carp 
Hixed Bass 
Carp 
Carp 

J 



Inventory of packaged ' f i sh  samples from 6reat Miami River, 1987 

Station 2 

Samplt I Weight (91) 

41 
42 
43 
4 4  
45 
46 
47 
48 
49 
so 
51 
52 
53 
54  
55 
56 
57 
58 
59 

J 60 
61 

776 
480 
512 
770 
781 
628 
508 
674 
971 
510 
320 
321 
440 
612 
328 H 
550 F 
360 
476 
250 
590 H 
660 H 

Sex Species 

Carpsucker 
Redhorse 
Redhorse 
Redhorse 
Black Redhorse 
Redhorse 
Carp 
Carp 
Carp 
Catfish 
Channel ca t f i sh  
Nor thern hog suc ker 
Drur 
Drur 
6izzard Shad 
6iztard Shad 
6izzard Shad 
Sauger 
Striped Bass 
Striped Bass 
Striped Bass 


